Introduction
Blood-borne pathogens may be transmitted through percutaneous or mucocutaneous exposure to bodily fluids, especially via needle stick injuries (NSIs) and splash injuries. 1 The average risk of transmission of human immunodeficiency virus (HIV) from a positive source is estimated to be 0.3% from a single percutaneous exposure and 0.09% from mucous membrane exposure, 2 6-24% for hepatitis B virus (HBV) 3 and 1-10% for hepatitis C virus (HCV). 4, 5 Since the first documented case of occupational transmission of HIV to a healthcare worker (HCW) in 1984, 6 94 confirmed and 170 possible cases have been reported world-wide until 1997. 7, 8 Although the risk of HIV transmission in the dental office is very low, there have been reports of HIV transmission from infected dental surgeon to patient, 9, 10 and vice versa. Furthermore, the HIV infection status in the majority of patients is not known at the time of the initial visit, and if known they are less likely to disclose it to the dental surgeon. 10, 11 HBV has long been recognised as an occupational risk to healthcare personnel, including healthcare trainees. 12, 13 The virus remains infectious for prolonged periods on environmental surfaces, and is transmissible in the absence of visible blood. 12 Among HCWs, sero-prevalence of HBV is two to four times higher than that of the general population. 14, 15 More than 90% of infected people in the general population live in the developing world. The available data from developing countries show that adherence to the "standard precaution" and adequate documentation of occupational exposures are suboptimal, and knowledge on post-exposure prophylaxis (PEP) among HCWs is poor. 16, 17 Special precautions, however, are recommended for dentistry. 18 Occupationally acquired infection with HBV and HIV in dental workers has been documented. 9, 10, 19 During dental procedures, contamination of saliva with blood is predictable, trauma to HCWs' hands is common, and blood spattering may occur. Infection control precautions for dentistry minimise the potential for non-intact skin and mucous membrane contact of dental HCWs to blood-contaminated saliva of patients. 18 Transmission of HBV in saliva can also occur through breaks in the skin, but experimental transmission of HBV by saliva administered orally has not been accomplished. 20 According to the World Health Organisation, the exact scale of occupational risk in the health sector is unclear, due in part to the stigma and blame attached to the reporting of sharps injuries and the lack of available post-exposure prophylaxis. 21, 22 HBV is a well-recognised occupational risk for dental HCWs in an endemic area like Nigeria. 19 Also, Nigeria ranks among the top three countries with the highest burden of HIV/AIDS, 7 and as such dental surgeons who are involved in the provision of oral health care are constantly at risk of acquiring HIV and other blood borne pathogens. At a national level the number of health professionals that suffer from sharp injuries remains unknown in Nigeria. 7 Thus, identifying the knowledge, attitude and practice of dental surgeons regarding PEP against blood-borne pathogens may provide baseline data which may then be a useful source for intervention. Therefore, this study is aimed at assessing the level of knowledge, attitude and practice of dental surgeons on HIV and HBV PEP in our tertiary health institution in Nigeria.
Methods
This was a descriptive, cross-sectional study conducted among all the consenting dental surgeons at the University of Benin Teaching Hospital, Benin City, Nigeria, between May and July, 2015. The study protocol was reviewed and approved by the Research and Ethics Committee of the Hospital.
The survey was carried out using a self-administered, anonymous, twenty-five item, structured questionnaire. Questions were sourced, with some modifications, from a pre-validated questionnaire from a published article. 23, 24 The questionnaire was pretested amongst selected dental surgeons before the study commenced, to identify any problem areas in the questionnaire and to make appropriate alterations, as adjudged necessary. The questionnaire was divided into four broad sections:
Section A
Questions were close-ended and dealt with sociodemographic variables. The sociodemographic variables included age, gender, marital status, professional status and number of years in practice.
Section B
This section was made up of nine structured questions. Eight questions were used to assess the general knowledge and one question assessed sources of information of PEP. The questions on knowledge assessed the indications, maximum delay, preferable time, effectiveness, length of time to take PEP, training and guidelines of PEP. All questions in this section were close ended, with instructions to participants to select answers, as appropriate. When respondents correctly answered ≥ 75% of the eight knowledge questions, they were considered to have adequate knowledge. When < 75% of the eight knowledge questions were answered correctly, respondents were considered to have inadequate knowledge.
Section C
This section contained a seven-item question to assess the response of the participants with regard to their attitude towards PEP against blood-borne viral diseases. The questions raised revolved around the importance, behavioural change associated with PEP training, having PEP guidelines in work areas, likelihood of PEP to prevent further infection, giving PEP for all sharps injuries and the belief that PEP is not important if the exposure is not with patient blood of known HIV/HBV. The negative opinions were intermingled with the positive ones to facilitate a wide range of expressions of attitudes. A score of 75% and above was considered as having a good attitude.
Section D
This section assessed the practice of dental surgeons towards PEP with a total of nine questions. Issues raised included vaccination against HBV, exposure to HIV/HBV risky conditions, taking PEP after exposure, reasons for not using PEP, reasons for using PEP, time of starting PEP, duration of PEP, completion and reasons for discontinuation of PEP. Respondents who answered positively to more than 75% of the questions had good practice.
Data from the questionnaires were manually scored, graded, coded, and finally entered into Statistical Package for Social Sciences (SPSS) version 17.0 for data analysis. The results were presented in tables as frequencies and percentages.
Results
Out of a total of seventy questionnaires distributed to all the dental surgeons in the hospital, 54 were returned duly filled 
Knowledge of dental surgeons regarding PEP

Attitude of dental surgeons regarding PEP
Practice status of the dental surgeons towards PEP for HIV/HBV
A high proportion of the respondents, 47 (87.0%), had been vaccinated against HBV. Among all of the respondents, 25 (46.3%) were exposed to HIV/HBV risky conditions. Of the exposed dental surgeons, 9 of the 25 (36.0%) took PEP, whilst 16 of the 25 (64.0%) did not take PEP. Among the respondents who did not take PEP, 15 of the 16 (93.6%) stated that their reason for not taking PEP was fear of stigmatisation and discrimination, 6 of the 16 (37.0%) stated that the patient tested negative, and 4 of 
Discussion
HIV and HBV constitute a serious public health concern, and occupational exposure of HCWs to these viruses poses a threat to healthcare delivery systems in resource-limited settings. Standard precautions have been advocated by the Centre for Disease Control (CDC, USA) as a means to reduce occupational exposures to HIV and other blood-borne pathogens. 18 In spite of the precautions, occupational exposure still occurs. Therefore, studies relating to knowledge, attitude and practices of HCWs are vital as they help to inform policy formulations on occupational PEPs against blood-borne pathogens, such as HIV and HBV.
This study shows that 98.1% of the participants have heard about PEP for HIV. This finding is higher than similar studies conducted in a tertiary hospital in Nigeria, 7 Gondar in Ethiopia 10 and in India. 21 In the institution where the present study was done, there is an infection control unit where incidences of occupational exposures are reported and PEP instituted. But, updates or seminars on standard precautions and PEP are not routinely done for the HCWs. Therefore, the staff members depend on clinical teaching (98.1%) or journals (48.1%) to learn about PEP.
In this study, 88.9% of respondents had knowledge of the best time for the initiation of PEP, which is higher compared to that reported by Mathewos et al,. among HCWs, 23 Kasat et al., 10 among postgraduate dental surgeons, Chacko and Isaac 25 among medical interns, and Khan et al., 26 among medical staff, but less than that reported by Agaba et al., 7 in family physicians. The difference might be due to the difference on the level of awareness among the different study populations. The maximum benefit of PEP is obtained by commencing prophylaxis within the first hour of exposure, although it may be delayed to a maximum of 72 hours, after which it is less effective in preventing infection. 17 The present study shows that 63.0% knew the length of time to take PEP. This value is low compared to previous reports from Nigeria 7 and Ethiopia, 23 but higher than the report from a study among HCWs in Indian. 27 This study shows that only 22.2% of the participants have attended any training about PEP. This may be due to the fact that training or seminars on PEP and standard precautions are not frequently carried out for the HCWs in the institution. This is lower than the Mathewos et al., 23 report from Ethiopia, but higher than the report by Shivaprakash et al., 27 among dental surgeons in India. The majority of the dental surgeons in the present study had inadequate knowledge about PEP for blood-borne viral infections, which is lower than the finding of Tebeje and Hailu 24 in south-west Ethiopia, but slightly higher than what is reported in a Zimbabwean study. 28 The dental surgeons exhibited a good attitude towards PEP for HIV/HBV. Over 95% of the participants agreed on the importance of PEP for HIV/HBV and the availability of PEP guidelines in work place. This finding was comparable to that reported by Mathewos et al., 23 but higher than the 61% reported from a study in Uganda. 29 Although this study shows that majority of the dental surgeons were vaccinated against HBV, which is comparable to the reports from previous studies, 30, 31 our hospital does not maintain a policy on vaccination of HCWs against HBV. The available medical literature does not adequately address the issue of the HCW's knowledge-base on modes of transmission and PEP for HBV and HCV. 30 The dental surgeons exposed to HIV/HBV in the work place in this study (46.3%) is less than that reported in a study conducted in southern India (74.5%). 32 However, this is higher the 16 (25.0%) were unaware of the existence of PEP services and PEP protocol in the hospital. Among the respondents who took PEP, 9 of the 9 (100.0%) stated that they took PEP due to their exposure to patients with unknown HIV/HBV status, 5 of the 9 (55.6%) had injury from sharp objects, and 4 of the 9 (44.4%) had contact with patient's body fluid. Among the dental surgeons that took PEP, 2 of the 9 (22.2%) correctly started taking PEP at the exact initiation time, and 4 of the 9 (44.4%) completed the PEP course correctly. The reason for the discontinuation of PEP was found to be a fear of adverse effects among 4 of the 5 (80.0%) respondents (Table 4 ). than the reports from Ethiopia (33.8%) 23 and Italy (11.3%). 33 Generally, the difference between the present study and the others might be due to the difference in the study population. Although 36.0% of the exposed respondents took PEP in this study, 64.0% did not take PEP after exposure, even with the availability of PEP at the infection control unit of the hospital. Some of the reasons cited by the respondents for not partaking of the PEP service (64%) included: fear of stigmatisation and discrimination; lack of awareness of the existence of the PEP service and protocol; and, lack of understanding of the value of reporting exposures. Comparatively, an alarmingly high proportion of Nigerian surgeons in another centre took no action when they were exposed. 34 A study of European medical students found that few students did not report needle stick injuries, 35 and only 18% of London, England, doctors sought advice regarding PEP despite over three-quarters of doctor reporting occupational injury. 36 The reason for the discontinuation of PEP was found to be fear of adverse effects among the respondents. This finding was in agreement with another study conducted in Dar es Salaam, Tanzania, in which they showed that many respondents failed to use PEP for the full length of the time prescribed. 37 However, studies conducted in Ethiopia and Gujarat, India, showed that their respondents had better practice in this regard 23, 38 than our study participants. This finding tends to reinforce the belief that the practice of PEP for HIV/HBV in the study area needs improvement.
Conclusion
In conclusion, the study revealed that the knowledge and practice of dental surgeons about PEP against blood-borne viral infections was inadequate. Majority of the dental surgeons were exposed to the risk of HIV/HBV, and only few of them used PEP due to fear of stigmatisation and discrimination. Availability of a formal PEP training centre with proper guidelines is recommended to enhance the utilisation of PEP amongst dental surgeons.
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